Next to myocardial infarction and cancer, stroke is the most common cause of illness and death in Norway and other Western countries. Treatment of stroke is therefore a prioritised area for the health authorities. In 2010, the Norwegian Directorate of Health published National guidelines for treatment and rehabilitation of stroke (1) . Cerebral infarctions account for nearly 85 % of all cases of stroke (2) .
Meta-analyses based on randomised studies have shown that the clearly most effective measure regarding stroke is to organise the treatment in dedicated stroke units (3) . The most effective emergency measure in the case of stroke is early intravenous thrombolytic therapy (4) . Despite the documented evidence regarding effect and the widespread attention devoted to such treatment, it is still administered to only very few patients. In its programme, Northern Norway Regional Health Authority has committed itself to increasing this proportion. We therefore wished to identify the reasons why so many patients in our hospital fail to be provided with intravenous thrombolytic therapy. We also wished to assess the benefits of ECG telemetry as a method for detecting periodic arrhythmias that have a bearing on the secondary prophylaxis.
Material and method
The stroke unit at Nordland Hospital, Bodø, is part of the Department of Neurology. Intravenous thrombolytic therapy was introduced in the department in 2003, and significant efforts have been devoted to internal logistics in order to minimise the time spent after the patient has arrived in the hospital (abbreviated «door-to-needle» time).
After having obtained permission from the enterprise's data protection officer, we analysed data for all patients discharged from the department with a cerebral infarction as the main or secondary diagnosis during the period 1 January 2011 -30 April 2012. Reports from the hospital's administrative system for patient data (DIPS) were retrieved to identify patients discharged with the diagnoses I63 (cerebral infarction) and I64 (unspecified stroke) in the ICD-10 system. We excluded patients who had been relocated from other hospitals.
We registered the time interval from the onset of symptoms to arrival in hospital, time of admission, whether intravenous thrombolytic therapy had been administered and the reasons why such treatment had not been provided to certain patients. The time of symptom onset was not known for all patients. Some had awoken with symptoms of a stroke, and these were classified as a separate group. Others had been found in a disoriented state, most often at home, with clinical symptoms consistent with a stroke. We categorised these as a separate group, along with patients whose journal did not report the time of onset, generally because the patients failed to recall it. The neurological consequences of the stroke were quantified with the aid of NIHSS scores (National Institute of Health Stroke Scale), in which 0 means no neurological findings, while  20 indicates a very severe stroke.
We also registered and analysed data from long-term recordings of cardiac rhythm and checked whether the patients received anticoagulation treatment as secondary prophylaxis. Some patients had been admitted to other hospitals between their initial admission and final discharge (relocations). Such split admissions were counted as single admissions.
Results
During the period of study, 242 patients were discharged from the stroke unit with acute cerebral infarction as their main diagnosis (I63). None were registered with the diagnosis unspecified stroke (I64). Of these 242, altogether 180 had been admitted directly to the stroke unit, while 62 had been relocated from other hospitals. This analysis includes those 180 patients who had been directly admitted to the stroke unit. Of these, 175 patients were resident in the Salten district, three were foreign citizens and two were resident in other municipalities in Nordland county. Men accounted for 59 % of the patients. Average age was 72.7 years -for men 70.4 years (range: 39 -96 years) and for women 75.5 years (48 -95 years). Five patients died during their hospitalisation.
Altogether 96 patients (53 %) were admitted between 8 a.m. and 4 p.m. and 14 patients (8 %) between midnight and 8 a.m. Table 1 shows the distribution of patients with regard to the time interval from the onset of symptoms to admission. A total of 29 patients were admitted within four hours of the onset of symptoms.
Intravenous thrombolytic therapy
12 patients with cerebral infarction out of a total of 29 who were admitted within the possible time window received intravenous thrombolytic therapy. Before their treatment, these had NIHSS scores ranging from 2 to 23 -five had a score of 2 -5, two had a score of 7 -8, four had a score of 13 -17 and one had a score of 23.
The reasons why intravenous thrombolytic therapy was not administered were the too long interval between the onset of symptoms and the arrival in hospital (n = 91), unknown time of onset of symptoms (n = 35) and that the patient had awoken with symptoms of a stroke (n = 25). As regards the 17 patients who did not receive thrombolytic therapy in spite of being within the time window, five were in spontaneous recovery, four were treated with anti-coagulants, three had CT findings deemed to be contraindications, and two had minor neurological outcomes. (NIHSS = 1) ( Table 2) .
Cardiac rhythm diagnostics
Atrial fibrillation was known in advance or detected by ECG upon admission in 24 patients. ECG telemetry was undertaken in 112 of the 175 patients who were discharged alive (64 %). Telemetry findings led to anticoagulation therapy being administered to 22 patients.
A total of 51 patients (29 %) were discharged with a diagnosis of atrial fibrillation (in 27 of them this was detected by telemetry), of whom 37 with anticoagulation therapy. Of those who did not receive such treatment, four suffered from an existing or previous severe haemorrhage, four suffered from dementia and four had major stroke sequelae with an NIHSS score ranging from 17 to 23.
Anticoagulation therapy
Of 175 patients discharged alive, 48 (27 %) received anticoagulation therapy at the time of discharge. In 11 of these patients no atrial fibrillation had been detected. Four had suffered a deep vein thrombosis and/or a pulmonary embolism, in two patients echocardiography findings indicated such treatment, two had a known left-ventricle aneurysm and in the three remaining patients other causes were detected (known valve disorder, mechanical heart valve, pulmonary arteriovenous malformation).
Discussion
As a general goal, whenever there is a suspicion of a stroke, the patient should be admitted to a stroke unit in a hospital as soon as possible after the onset of symptoms (1). To be able to receive intravenous thrombolytic therapy, the patient must be admitted no later than four hours after the first symptom has occurred. In our group of patients, this precondition was met by approximately every sixth patient.
Approximately every fifth patient had been found with signs of a stroke, or there were other reasons why the time of the first symptom could not be determined. Almost as many had awoken with symptoms or signs of a stroke. These two groups, which accounted for approximately one-third of the patients, were not provided with thrombolytic therapy since the symptoms might have persisted for so long that the treatment would have been associated with an excessive risk of complications.
If modern diagnostics using perfusion CT or advanced MRI methods can provide a definite estimate of the presence of a penumbra zone (an area of the brain with critically reduced perfusion, but in which the nerve cells remain intact) which can be saved with the aid of revascularisation, a larger number of patients in this group could be provided with thrombolytic therapy. Herein lies a potential for increasing the number of patients treated.
Intravenous thrombolytic therapy
Approximately 7 % of the patients were provided with intravenous thrombolytic therapy. This is far lower than current professional and health-policy ambitions. The clearly most important reason for this small proportion is that the patient arrived in the hospital too late for such treatment to be provided, whereas in several other patients the time of symptom onset was unclear, or the patient had awoken with symptoms of stroke. Poor intra-hospital logistics were the reason in only one patient, who had been admitted to another department and was not assessed quickly enough. 
ORIGINAL ARTICLE
In seven patients we refrained from providing intravenous thrombolytic therapy because the patient was in recovery or had only minor neurological findings. Because stroke symptoms tend to fluctuate at the most acute stage, opinions differ regarding the treatment of such patients. In Sweden, the proportion of patients with a «minor stroke» (an NIHSS score of 5 or less) who received thrombolytic therapy increased from 22 % in 2007 to nearly 29 % in 2010 (5). In our group of patients, five had an NIHSS score of 5 or less. Hospitals in which a high proportion of the patients were provided with intravenous thrombolytic therapy were also more liberal in their treatment of mild strokes.
A Swiss study found that intravenous thrombolytic therapy had the best effect in patients with minor and moderate stroke (6) . On the other hand, Huisa and collaborators found that a good clinical result 90 days after minor strokes (an NIHSS score of 5 or less) did not occur more frequently in the group that had been provided with intravenous thrombolytic therapy than in the group that had not been given such treatment (7). In the IST-3 study, in which 612 patients with a cerebral infarction were randomised, the effect of intravenous thrombolytic therapy was uncertain for an NIHSS score of 0 -5 and poorer for an NIHSS score of 6 -24 (8).
The current tendency seems to be towards treating more patients with minor outcomes. In our study, patients who were recovering, but still had a tangible findings, were as a rule not provided with intravenous thrombolytic therapy. It is a general experience that many patients who have a fluctuating status at the acute stage will end up with significant outcomes, and there are many reasons to question this practice.
From Oslo University Hospital Ullevål, it is reported that in 2010 more than 20 % of all patients with a cerebral infarction were provided with «reperfusion therapy» (9), which is a very high number in any context. This is a selected group of patients, because stroke patients in other local hospitals in Oslo were only rarely provided with intravenous thrombolytic therapy, as relevant candidates are mainly relocated to Ullevål Hospital. Approximately 14 % of our cerebral infarction patients had awoken with symptoms. This concurs with other studies, in which the proportion ranges from 8 % to 28 %. A large population-based study undertaken in the USA also found that approximately 14 % of the patients had awoken with symptoms of stroke (10) . In our department, we have undertaken perfusion CT in selected patients since 2003. In a recently published patient series from Spain, 29 patients in whom the perfusion CT indicated the presence of a penumbra zone were provided with intravenous thrombolytic therapy without an approved indication, mostly because of an unknown or too early symptom onset. The results and the risk of haemorrhage were approximately identical to those in other studies of intravenous thrombolytic therapy (11) . No randomised studies are available. With regard to this group of patients, it is reasonable to expect that the treatment strategy will change in the near future.
Anti-coagulation therapy
Our goal is that all patients with a cerebral infarction or TIA with no known atrial fibrillation or another known indication for anticoagulation therapy should be examined with the aid of long-term telemetric registration of their heart rhythm. The reasons why this examination was foregone in some patients included absence of any therapeutic consequence or insufficient capacity, since the stroke unit only had telemetric equipment for one patient at its disposal during this period. The capacity has since been doubled.
Atrial fibrillation was detected in approximately one in four patients. Nearly every fifth patients had their secondary prophylaxis changed from platelet inhibitors to anticoagulation therapy after findings made by ECG telemetry, which accordingly is an examination with potential therapeutic consequences. Most likely, the proportion of patients who have their secondary prophylaxis changed will be even larger after long-term monitoring and with a structured analysis algorithm for telemetric data (12) . A German study found that the most likely cause of approximately 30 % of all first-time cerebral infarctions is cardiac embolism, and that onethird of these are related to atrial fibrillation which was unknown prior to hospitalisation in the stroke unit (13) .
Approximately 27 % of the patients were discharged with anti-coagulation therapy, in most cases because of atrial fibrillation. It is far from obvious that all cerebral infarctions in patients with paroxysmal atrial fibrillation are caused by cardiac embolism, for example in the case of lacunar infarctions. Most professional communities agree, however, that anti-coagulation therapy is more effective than platelet inhibitors as prophylaxis in patients with atrial fibrillation and a CHA 2 DS 2 -VASc score of at least 2 (this score is used to assess the risk of a new ischemic event) (13) . Atrial fibrillation with an associated need for anti-coagulation therapy is particularly common among older patients (14) . Some of our patients in this group were not provided with anti-coagulation therapy, most frequently because of an existing or a previous haemorrhage, major stroke sequelae, dementia or advanced age.
Conclusion
Only 6.7 % of all patients admitted to the stroke unit at Nordland Hospital with a cerebral infarction during 2011 -12 were provided with intravenous thrombolytic therapy. The most common reasons for not providing such treatment included too late arrival in the hospital and an unclear time of symptom onset. Atrial fibrillation was detected with the aid of ECG telemetry in nearly one-fourth of those examined, which caused a change of secondary prophylaxis in approximately onefifth of the patients examined.
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